Data from European studies indicate that in humans, particular Borrelia burgdorferi genospecies may be associated with specific clinical manifestations of Lyme disease. Infections by B. burgdorferi sensu stricto tend to lead to arthritic symptoms, whereas infections by B. garinii appear to cause neurologic complications. Late cutaneous manifestations (acrodermatitis) appear to be associated with B. afzelii (1). Mixed clinical manifestations have also been described (2). Recently it has been demonstrated, by using polymerase chain reaction (PCR), that DNA from more than one of the three Borrelia species associated with Lyme disease in Europe was present in the biological fluids of Lyme disease patients (3). These data raise questions concerning the relative growth of the Borrelia species after a bite by a dually infected tick, the clinical significance of human infection caused by more than one species of Borrelia, and the origin of these multiple infections. This last point evokes the following question: do they result from successive bites by two infected ticks or from a single bite by a tick infected by more than one species?
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To investigate whether ticks are infected by different species of the B. burgdorferi complex at the same time, we carried out a survey of the vector Ixodes ricinus during the spring of 1994, in Rambouillet Forest near Paris. A total of 249 unfed nymphs, collected from vegetation, were analyzed by PCR. The ticks were then crushed in phosphatebuffered saline, solubilized in 0.5% Tween 20, and boiled for 10 min. The resulting lysate was used as a template for the amplification reactions by either the universal ospA-based primers SL or the three pairs of genospecific-based primers (3). These last primers distinguish the three Lyme disease-associated B. burgdorferi sensu lato species, i.e., B. burgdorferi sensu stricto, B. garinii, and B. afzelii. In some cases, amplified DNA products were digested with specific restriction enzymes to confirm the typing of the Borrelia strain.
Thirty of the 249 nymphs were positive for B. burgdorferi when SL universal primers were used. Further testing of 5 of 30 nymphs by PCR, using genospecific primer sets and restriction analysis, did not confirm the preliminary results with the universal primers. This may have been due either to the genotypic variability of B. burgdorferi sensu lato or to the existence of other distinct subgroups or genomic species included in B. burgdorferi sensu lato, as other data appear to indicate (4) . Of the 25 other nymphs, 22 were analyzed by both restriction analyses and the specific primers, and three by restriction analysis alone. (The available tick material was not sufficient to perform PCR with genospecific primers.) Nineteen nymphs were infected by a single species of Borrelia (four by B. garinii, 15 by B. afzelii), and six were infected by more than one (two by both B. burgdorferi sensu stricto and B. garinii, three by B. garinii and B. afzelii, one by B. burgdorferi sensu stricto and B. afzelii).
From these results, it appears that when nymphs are infected with one species, B. afzelii is the most prevalent. This species may actually be prevalent in this study area or may have a greater tropism for dermal tissue and/or for the peripheral circulatory system of the vertebrate than the other two species. In infected nymphs, the simultaneous presence of more than one genospecies in unfed nymphs of I. ricinus was not exceptional (24%), and all combinations of two species were observed. The association of three genospecies has not yet been detected. Simultaneous infections in unfed nymphs could have different explanations. The first is a larval meal on a host infected by more than one species. Recently, Apodemus speciosus (field mice) infected by two different species have been found (5) . A second possibility is successive infectious interrupted larval meals. A third possibility is an infectious larval meal by a previously transovarially infected larva. The fourth possibility is a mixed infection acquired transovarially.
